The 
Introduction
Most studies of stratospheric ozone column have emphasized the zonal averaged values (e.g. Stolarski et al., 1991 Stolarski et al., , 1992 . However, the mean is only one of the many statistical quantities that can be extracted from observations such as the Total Ozone Mapping Spectrometer (TOMS) data. Additional information that measures the intrinsic variability of ozone is available in the higher order moments and it can provide new insights as well as tests of predictive models of the ozone layer. Indeed, the recognition of the importance of higher order moments in atmospheric chemistry is overdue in view of their successful application to climate studies [Polyak, 1996; Haskins et al., 1997] .
Even after monthly averaging, the global maps of total ozone display substantial deviations from zonal symmetry, especially during the winter seasons of the respective hemispheres. These deviations can be explained by the vertically propagating quasi-stationary planetary waves from the troposphere [Charney and Drazin, 1961; Matsuric, 1970] and their influence on the transport of ozone [Geller et al., 1989 ].
We shall argue that the spatial-temporal pattern of the 
Results and Discussion
The TOMS monthly averaged data are used in our analysis. The net result of monthly averaging is to filter out the short period transient components. We have carried out analysis of COSDZ from 1979 to 1992, but only the results of two representative years will be shown in this paper. Fig. 1 shows the latitude-seasonal plots of COSDZ in 1987 and 1992. 1987 is a quiet year with a deep Antarctic ozone hole, while 1992 is a very active year with a shallow ozone hole. In both years, the well-defmed seasonal cycle of quasi-stationary waves in the northern hemisphere shows strong activities throughout the winter-spring season, typically from October to the finally warming in March. COSDZ reaches peak value of about 50 DU in the Arctic winter. These wave activities are essentially absent through the summer months [Plumb, 1989] . COSDZ is low in the tropics, where typical values are about 2 DU, with little seasonal variation. This is due to the lack of planetary wave activities near the equator. In the southern hemisphere, the seasonal cycle of COSDZ shows a large peak of about 40 
